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The acute effects of rapid ventricular pacing and sus-
tained ventricular tachycardia on left ventricular func-
tion were examined in patients with recurrent sustained
ventricular tachycardia. Programmed electrical stimu-
lation and left ventricular hemodynamic measurements
were performed in 20 patients (19 men and 1 woman),
with an age range of 49 to 79 years (mean 63 ± 9).
Indexes of left ventricular function that were analyzed
included left ventricular peak systolic pressure, end-di-
astolic pressure, first derivative of peak left ventricular
pressure (dP/dt) and negative left ventricular dP/dt.
\Ieasurements were obtained during sinus rhythm, after
pacedpremature ventricular depolarizations,during rapid
ventricular pacing (cycle lengths 600 to 250 ms) and
immediately after induction of sustained ventricular
tachycardia.
Mean left ventricular peak systolic blood pressure
was 123 ± 19 mm Hg during sinus rhythm, decreased
to 77 ± 23 mm Hg (p < 0.05) at the induction of ven-
tricular tachycardia and remained decreased during ar-
rhythmia (p < 0.01). Mean left ventricular end-diastolic
pressure was 22 ± 5 mm Hg during sinus rhythm, did
not change after arrhythmia induction (22 ± 9 mm Hg,
p > 0.2) and remained unchanged during sustained ven-
tricular tachycardia (p > 0.2). Mean peak left ventric-
ular dP/dt was 1,400 ± 620 mm Hg/s in sinus rhythm,
Ventncular tachycardia is associated with varying symptoms
and hemodynamic impairment (1-4). The exact reasons for
this variability are currently undefined. Prior clinical in-
vestigations (5-10) studying the hemodynamic effects of
cardiac arrhythmias have been limited to supraventricular
tachycardia, ventricular premature depolarizations and dif-
ferent paced rhythms. The acute changes in left ventricular
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decreased to 810 ± 580 mm Hg/s (p < 0.05) at ventric-
ular tachycardia induction and remained decreased dur-
ing sustained ventricular tachycardia(p < 0.01). Mean
negative left ventricular dP/dt was 1,220 ± 520 mm
Hg/s during sinus rhythm, decreased to 525 ± 270 mm
Hg/s after ventricular tachycardia induction and re-
mained decreased during sustained ventricular tachy-
cardia (p < 0.05). Late ventricular premature depolar-
izations resulting in fusion beats showed left ventricular
peak systolic blood pressure, left ventricular end-dia-
stolic pressure and peak dP/dt similar to those of the
sinus beat, but negative dP/dt decreased. With increas-
ingly premature ventricular depolarizations, systolic
function was decreased and diastolic relaxation was fur-
ther compromised. Rapid ventricular pacing performed
at cyclelengths comparable with ventricular tachycardia
cycle lengths produced equivalent changes in left ven-
tricular hemodynamics.
A multivariate analysis showed correlation between
left ventricular systolic pressure during ventricular
tachycardia and ventricular tachycardia cycle length (p
< 0.05). Decreasing systolic left ventricular function
during ventricular tachycardia is dependent on left ven-
tricular filling, which is further compromised by im-
paired diastolic left ventricular relaxation resulting from
abnormal contraction patterns.
function during sustained ventricular tachycardia have not
been systematically defined. In this study, we report the
acute changes in left ventricular function during rapid ven-
tricular pacing and induced sustained ventricular tachycardia.
Methods
Patient selection. Patients with recurrent sustained ven-
tricular tachycardia were entered in this study. "Recurrent"
was defined as three or more spontaneous episodes of ven-
tricular tachycardia; "sustained" was defined as ventricular
tachycardia lasting longer than 30 seconds or requiring elec-
tric or pharmacologic termination for hemodynamic com-
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promise. All subjects fulfilled the following selection cri-
teria: I) absence of myocardial infarction within 3 months
before entering the study; 2) reproducible induction of mon-
omorphic sustained ventricular tachycardia during pro-
grammed stimulation; and 3) complete hemodynamic eval-
uation during sinus rhythm and after the induction of
ventricular tachycardia.
Clinical characleristlcs. The clinical characteristics of
the 20 study patients who completed the protocol are sum-
marized in Table I. Their age ranged from 49 to 79 years
(mean 63 ± 9); 19 were men. Seventeen patients had coro-
nary artery disease and three had cardiomyopathy. Intra-
ventricular conduction defects were present in six patients.
Electrophysiologic studies. Patients were studied in the
nonsedated, postabsorptive state after informed consent had
been obtained. All antiarrhythmic drug therapy was dis-
continued for a period of at least five drug half-lives before
the study. Other cardioactive medications were continued.
Standard venous and arterial catheterization techniques
were used. A Berkovits-Castellanos hexapolar electrode
catheter was used for atrial and ventricular pacing. A tetra-
polar electrode catheter was used to record His bundle elec-
trograms and additional tetrapolar electrode catheters were
utilized to record multiple intracardiac electrograms. Three
surface electrocardiographic leads (I, aVF and VI) were
recorded simultaneously with the intracardiac electrograms.
Systemic arterial blood pressure was monitored using an
indwelling femoral artery sheath. A multichannel display
recorder (Electronics for Medicine VR-12) was used to am-
plify and display the electrograms. Hard copy recordings
were obtained at speeds of 50 to 250 mm/s. Data were stored
on magnetic tape. Programmed electrical stimulation was
performed using a custom-made programmed stimulator
(Bloom Associates, Ltd.) that delivered rectangular pulses
of I ms duration at twice diastolic threshold.
Programmed atrial and ventricular stimulation using both
extrastimulus and rapid pacing techniques was per-
formed. The detailed programmed stimulation protocol uti-
lized for induction of ventricular tachycardia at our insti-
tution has been previously described. (II). Ventricular
stimulation was performed from both right and left ventric-
ular sites to obtain reproducible arrhythmia induction.
Hemodynamic and angiographic studies. Right and
left heart catheterization was performed using standard ar-
terial and venous catheterization techniques. Patients were
fully anticoagulated with heparin. For hemodynamic stud-
ies, a catheter-tip micromanometer system (Millar Instru-
ments) or a fluid-filled catheter system (7F Zucker multi-
purpose catheter connected to a Statham P23 electronic
transducer) was used. The fluid-filled system was calibrated
Table 1. Clinical Characteristics of Patient Population
Age (yr) Previous LVEDP LVEF VT VT Cycle Length
Case &Sex Diagnosis MI Location IVCD (mm Hg) (%) Configuration (ms)
I 66M CAD Ant LAFB 17 10 LBBB 350
2 65F CAD Inf None 23 41 Indeterminant 240
3 61M CAD Ant None 24 26 RBBB 255
4 70M CAD Ant None 16 30 LBBB 240
5 52M Cardiomyopathy None 24 NA RBBB 180
6 67M CAD None None 28 NA RBBB 210
7 6IM CAD Ant None 22 28 LBBB 250
8* 63M CAD Ant LAFB 18 15 RBBB 280
RBBB 490
9 69M CAD Inf None 14 45 LBBB 300
10 79M CAD Inf None 20 26 RBBB 300
II 64M Cardiomyopathy LBBB 25 32 LBBB 230
12 78M CAD Inf None 24 40 RBBB 287
LBBB 460
13 70M CAD Inf NSp 20 NA RBBB 200
14 57M CAD Inf NSp 9 NA LBBB 370
15 49M CAD Inf None 16 NA LBBB 300
16 50M CAD Inf None 17 NA RBBB 510
17 47M CAD Inf None 27 NA RBBB 400
18 57M CAD Ant None 40 12 RBBB 280
19 67M CAD AL LBBB 20 39 RBBB 340
20 69M Cardiomyopathy None 20 26 LBBB 184
*Patient had two configurations of ventricular tachycardia. AL = anterolateral; Ant = anterior wall; CAD = coronary artery disease; F = female;
Inf = inferior wall; IVCD = intraventricular conduction delay; LAFB = left anterior fascicular block; LBBB = left bundle branch block; LVEDP =
left ventricular end-diastolic pressure; LVEF = left ventricular ejection fraction; M = male; MI = myocardial infarction; NA = not available;
NSp = nonspecific; RBBB = right bundle branch block; VT = ventricular tachycardia.
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against the catheter-tip micromanometer and a close cor-
relation between the two systems was observed over a wide
range of pressures (r = 0.90). Catheters were introduced
into the right and left ventricle, and baseline right and left
heart pressures were obtained. The techniques used for re-
cording left ventricular pressure and the first derivative of
the left ventricular pressure (dP/dt) have been described
elsewhere (12). After completion of hemodynamic studies,
the catheter system was withdrawn and electrophysiologic
studies were continued for arrhythmia management.
Study variables. The left ventricular variables analyzed
included: Peak left ventricular systolic and end-diastolic
pressures and positive and negative left ventricular dP/dt.
Measurements of peak left ventricular systolic pressure
and dPidt were obtained using standard techniques (12).
Measurement of left ventricular end-diastolic pressure was
altered by a marked delay between the onset of the QRS
complex and the onset of isovolumic contraction (range 55
to 160 ms, mean 84 ± 32). Left ventricular end-diastolic
pressure was measured at the onset of isovolumiccontraction.
Variables were analyzed during 1) sinus rhythm, 2)
isolated paced ventricular premature depolarizations, 3)
ventricular pacing at 600 and 400 ms with rapid pacing to
cycle lengths up 250 ms, and 4) after ventricular tachycardia
induction within the first 50 tachycardia cycles.
Statistical analysis. Data were analyzed for statistical
significance using the Student's paired ttest. Univariate and
multivariate analyses were performed in an attempt to cor-
relate changes in left ventricular function with the clinical
patient characteristics, baseline left ventricular function (left
ventricular end-diastolic pressure and ejection fraction) and
characteristics of the induced ventricular tachycardia (con-
figuration and cycle length).
Results
Control observations. Rest left ventricular end-dia-
stolic pressure during sinus rhythm in the 20 patients ranged
from 9 to 40 mm Hg (mean 21 ± 6) and left ventricular
ejection fraction was 10 to 45% (mean 29 ± 11). Induced
ventricular tachycardia had a right bundle branch block pat-
tern in 11 patients, a left bundle branch block pattern in 9
patients and an indeterminate pattern in 1 patient. One pa-
tient had two ventricular tachycardia configurations. Ven-
tricular tachycardia cycle length ranged from 180 to 510 ms
(mean 302 ± 95).
Hemodynamic observations during isolated paced
ventricular premature depolarizations. Typical changes
in left ventricular hemodynamics during a single paced late
ventricular depolarization resulting in a fusion beat are shown
in Figure 1A. Compared with the sinus beats, peak left
ventricular systolic pressure in the fusion beat is well main-
tained and left ventricular end-diastolic pressure is unal-
tered. Peak positive left ventricular dP/dt does not change,
but there is a decrease in negative left ventricular dP/dt. A
paced ventricular depolarization introduced before atrial
systole results in a significant decrease in peak left ventric-
ular systolic pressure with a parallel decrease in peak left
ventricular dP/dt (Fig. lB). A further reduction in negative
dP/dt occurs with an increase in prematurity and loss of
atrial systole. Increased prematurity of the paced ventricular
depolarization (Fig. 1C) results in an additional decrease in
peak left ventricular systolic pressure, peak dP/dt and neg-
ative dP/dt.
Hemodynamic changes during ventricular pacing
(Table 2). During ventricular pacing at cycle lengths of
600 and 400 ms, mean left ventricular peak systolic pressure
and peak dP/dt and negative dP/dt showed a significant
decrease as compared with sinus rhythm at both cycle lengths.
Mean left ventricular end-diastolic pressure did not change
significantly at either cycle length.
Hemodynamic changes during sustained ventricular
tachycardia (Table 3). At the onset of induced sustained
ventricular tachycardia, mean peak left ventricular systolic
pressure decreased acutely from 123 ± 19 mm Hg during
sinus rhythm to 77 ± 23 mm Hg (p < 0.05) during the
first ventricular tachycardia beat and continued to decrease
until the fifth ventricular tachycardia beat to 61 ± 24 mm
Hg (p < 0.01). Mean left ventricular end-diastolic pressure
did not change significantly at onset or during sustained
ventricular tachycardia. Mean peak dP/dt decreased from
1,400 ± 620 mm Hg/s during sinus rhythm to 810 ± 580
mm Hg/s (p < 0.01) at the first ventriculartachycardia beat
and continued to decrease to 580 ± 330 mm Hg/s (p <
0.01) by the fifth beat, paralleling the course of peak left
ventricular systolic pressure. Mean negative dP/dt also de-
creased from 1,220 ± 520 mm Hg/s during sinus rhythm
to 525 ± 270 mm Hg/s (p < 0.01) at the first ventricular
tachycardia beat and further to 400 ± 260 mm Hg/s (p <
0.01) by the fifth beat and remained reduced thereafter.
A typical sequence of hemodynamic changes in Patient
15 is shown in Figure 2. In sinus rhythm (Fig. 2A), left
ventricular pressure and function indexes are normal. Dur-
ing spontaneous ventricular tachycardia (Fig. 2B), there is
a marked decrease in peak systolic pressure, peak dP/dt and
negative dP/dt with the first premature ventricular depolar-
ization. The first beat of the reentrant ventricular tachycardia
occurring after a longer coupling interval shows improved
left ventricular function variables as compared with the sub-
sequent ventricular tachycardia beats with shorter cycle
lengths. Left ventricular end-diastolicpressure remains largely
unaffected. There is a prolonged delay (80 ms) between
onset of electrical systole and mechanical systole. Similar
observations are made during sustained induced ventricular
tachycardia (Fig. 2C). Note that the induced ventricular
504 SAKSENAET AL.
HEMODYNAMIC EFFECTS OF VENTRICULAR TACHYCARDIA
lACC Vol. 4, No. 3
September 1984:501-8
NSR FUSION NSR
I
d-IF
\\ V
HRA j t t~MRA : " I
_iilllOO omIHQ100 mmHQ IF.50 mmH9 LV~LV
OrnmH9 B
'r'\ .. 'rl IF ?\
.-1
-
100
11111111111 I I will
LRA -+1..----I~~~....-~~I.....t --
HBE~ ~ ~
A
LV
dP.LV~
-----4'-----
III
Figure 1. Effects of paced ventricular premature de-
polarizations (VPD) on left ventricular (LV) pressure
and function indexes . A, Late ventricular premature
depolarization resulting in a fusion beat; B, Increasing
prematurity of the ventricular premature depolarization
with loss of atrial systole; C, Early ventricular pre-
mature depolarization. dP/dt == first derivative of left
ventricular pressure ; HBE == His bundle electrogram;
HRA == high right atrium; LRA == low right atrium;
MRA == mid right atrium; NSR == normal sinus rhythm.
tachycardia has a different configuration than the sponta-
neous ventricular tachycardia.
Correlations of left ventricular dysfunction during
ventricular tachycardia. A multivariate analysis did not
correlate the extent of left ventricular dysfunction during
ventricular tachycardia with patient or clinical characteris-
tics. Simple regression analysis showed a correlation of left
ventricular systolic pressure in ventricular tachycardia with
ventricular tachycardia cycle length (r == 0.69 , P < 0.05)
(Fig. 3). Evaluation of partial correlation coefficients also
demonstrated a significant correlation between left ventric-
ular systolic pressure during ventricular tachycardia and rest
left ventricular end-diastolic pressure (r == 0.54, p < 0.01).
Figure 4 shows the hemodynamic changes in Patient 8
during ventricular pacing and ventricular tachycardia at dif-
ferent rates. Increasing pacing rates result in a progressive
decline in peak left ventricular systolic pressure with little
change in left ventricular end-diastolic pressure until a cycle
length of 350 rns, when left ventricular end-diastolic pres-
sure begins to increase . Ventricular tachycardia at two dif-
ferent cycle lengths with the same configuration shows com-
parable effects on peak left ventricular systolic and end-
diastolic pressures as those of ventricular pacing at the same
rates.
Discussion
Mechanisms of Left Ventricular Dysfunction During
Ventricular Arrhythmias
Although hemodynamic compromise frequently accom-
panies sustained ventricular tachycardia, the mechanisms
underlying it remain unclear. Postulated mechanisms of left
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Table z. Effect of Ventricular Pacing on Left
Ventricular Hemodynamics
---
Sinus Ventricular Ventricular
Rhythm Pacing (600 ms) Pacing (400 ms)
---
LV peak systolic 123 ± 19 99 ± 22 79 ± 16
BP (mrn Hg) (p < 0.01) (p < 0.01)
LVEDP I mm Hg) 22 ± 9 17 ± 5 20 ± 5
(p> 0.1) (p> 0.1)
Peak dP lit 1,400 ± 620 890 ± 240 805 ± 215
(mm Hg/s) (p < 0.01) (p < 0.01)
Negative dP/dt 1.220 ± 520 805 ± 210 612 ± 150
(mm Hg/s) (p < 0.01) (p < 0.01)
p values show significance of results compared with sinus rhythm. BP
= blood pressure; dP/dt = first derivative of left ventricular pressure; LV
= left ventricular; LVEDP = left ventricular end-diastolic pressure.
ventricular dysfunction during ventricular tachycardia have
included: 1) incoordinate ventricular contraction, 2) reduced
diastolic filling, 3) atrioventricular (AV) valvular regurgi-
tation. and 4) ischemic myocardial dysfunction. Although
inferences have been drawn from experimental studies
(13-1';), there has been little systematic clinical study of
left ventricular hemodynamics during sustained ventricular
tachycardia. The left ventricular function indexes employed
in our study analyzed both systolic and diastolic function.
Peak negative dP/dt, a diastolic mechanical variable, was
used in this study as an index of the relaxation properties
of ventricular myocardium. This index has a direct relation
to intnnsic myocardial contractility but changes in afterload,
inotropic stimulation and cardiac output can also influence
it (12 .
Single premature ventricular depolarizations. Ex-
perimental echocardiographic and angiocardiographic stud-
ies (H-16) of single premature ventricular depolarizations
and ventricular pacing at slow rates have suggested that
different ventricular depolarization patterns may result in
varying degrees of ventricular dysfunction. Analysis of left
ventricular peak and negative dP/dt during late cycle ven-
tricular premature depolarizations indicates that altered ven-
tricular contraction patterns initially result in delayed dia-
stolic relaxation. This does not necessarily produce impaired
systolic function. However, increasing prematurity of ven-
tricular depolarization reduces both systolic and diastolic
functions probably due to the additional effect of reduced
left ventricular filling. This is also supported by previous
investigations (17, 18) using two-dimensional echocardio-
graphic techniques.
Sustained ventricular tachycardia. These mechanisms
are also operative in sustained spontaneous and induced
ventricular tachycardia. This study indicates that impairment
of both systolic and diastolic left ventricular function occurs
during sustained ventricular tachycardia. The instantaneous
decrease in negative dP/dt indicates an immediate reduction
in myocardial relaxation. This is also observed during rapid
ventricular pacing. Peak systolic dP/dt decreases with pro-
gressive reduction in RR interval. Although changes in left
ventricular performance can be related to changes in preload
and afterload as well, the observations were made imme-
diately at the onset of ventricular tachycardia. The influence
of reflex changes in afterload was minimized. In the pres-
ence of delayed relaxation, the role of preload must be
judged cautiously solely from measurements of left ven-
tricular end-diastolic pressure. However, Doppler echocar-
diographic studies (18) have shown reduced mitral valve
blood flow during ventricular tachycardia. The first ven-
tricular tachycardia beat has better systolic and diastolic
function compared with subsequent beats because of the
longer coupling interval. Statistical analysis confirms the
association between ventricular tachycardia cycle length and
the extent of left ventricular systolic dysfunction.
Role of reduced ventricular filling. Ventricular pacing
at rates comparable with ventricular tachycardia rates results
in an equivalent degree of left ventricular dysfunction even
though ventricular contraction patterns in the two rhythms
are clearly different. Improvement of ventricular filling dur-
ing ventricular tachycardia by synchronizing atrial contrac-
tion results in increased mitral flow and hemodynamic im-
provement (18-20). Increasing ventricular tachycardia cycle
Table 3. Left Ventricular Hemodynamic Variables During Sustained Ventricular Tachycardia
Sinus
Rhythm VT, VTs VTIO VT20 vr.,
LV peak systolic 123 ± 19 77 ± 23 61 ± 24 62 ± 23 58 ± 22 57 ± 20
BP (mm Hg) (p < 0.05) (p < 0.01) (p < 0.01) (p < 0.01) (p < 0.01)
LVEDP (mm Hg) 22 ± 5 22 ± 9 25 ± 13 24 ± 12 24 ± II 23 ± 9
(p > 0.2) (p> 0.2) (p > 0.2) (p > 0.2) (p > 0.2)
Peak dP/dt 1,400 ± 620 810 ± 580 580 ± 330 575 ± 340 550 ± 280 580 ± 314
(mm Hg/s) (p < 0.05) (p < 0.01) (p < 0.01) (p < 0.01) (p < 0.01)
Negative dP/dt 1.220 ± 520 525 ± 270 400 ± 260 445 ± 300 364 ± 260 470 ± 310
(mm Hg/s) (p < 0.05) (p < 0.01) (p < 0.01) (p < 0.01) (p < 0.01)
p values show significance of results compared with sinus rhythm. BP = blood pressure; dP/dt = first
derivative of left ventricular pressure; LV = left ventricular; LVEDP = left ventricular end-diastolic pressure;
VT, to V'Iso = first to 50th beat of ventricular tachycardia.
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Figure 2. Left ventricular hemodynamic variables
during sinus rhythm (A), during spontaneous ventric-
ular tachycardia (B) and during sustained ventricular
tachycardia (C). c. l. = cycle length; other abbrevia-
tions as in Figure I .
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length with antiarrhythmic drug s has also been shown to
reduce the degree of hemodynamic compromise (11). These
data support previous suggestions that end-diastolic volume
is a primary determinant of left ventricular dysfunction dur-
ing ventricular tachycardia (20) and differ from previous
reports (21) based on noninvasive method s. Altered ven-
tricular depolarization may further impede left ventricular
filling due to dela yed relaxation. Thi s is again further sup-
ported by the correlation of rest left ventricular end-diastolic
pressure with systolic left ventricular pressure in ventricular
tachycardia in this study. This would also imply that reduced
filling in ventri cular tachycardia may have most deleterious
effects in patients with lower rest left ventricular end-dia-
stolic pressure and probably smaller end-diastolic volume .
Use of indexes such as Vmax could possibly clarify the role
of preload and intrin sic myocardial function, but even this
index when obtained in clinical studies may have preload
dependence (12). Although the absence of simultaneous
angiocardiographic data preclude this analysis, available data
would support a role for both factors in left ventricular
dysfunction during ventricular tachycardia .
Role of valvular regurgitation and myocardial isch-
emia. The role of atrioventricular valvular regurgitation during
ventricular tachycardia is not defined by our observations.
Further Doppler studie s may be useful in elucidating the
role of this factor. Ischemic myocardial dysfunction durin g
ventricular tachycardia could explain systolic and diastolic
left ventricular dysfunction in ventricular tachycardia. Atrial
pacing-induced ischemia results in both left ventricular dys-
function and regional wall motion abnormalities (22- 24).
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Figure 3. Correlation between left ventricular peak systolic pres-
sure anti ventricular tachycardia (V.T") cycle length.
A recent study (25) has indeed suggested that programmed
stimulation studies may induce myocardial hypoxia. Se-
quential echocardiographic measurements of left ventricular
ejection fraction in sinus rhythm obtained during pro-
grammed stimulation studies in our laboratory (unpublished
observations) have shown a progressive decline . However,
the cessation of ventricular pacing and tachycardia was usu-
ally accompanied by an instantaneous recovery of baseline
left ventricular function in most patients. This would argue
against significant ischemic myocardial dysfunction. How-
ever, in some patients recovery of left ventricular function
on termination of ventricular tachycardia was slow, and a
role for myocardial ischemia cannot be discounted. In ad-
dition , the importance of this factor in deterioration of stable
ventricular tachycardia into rapid ventricular tachycardia or
fibrillation needs further study.
Clinical Implications
Diagnostic and therapeutic interventions can be devel-
oped based on an appreciation of the hemodynamic and
mechanical sequelae of cardiac arrhythmias. The response
to cardiac pacing has been widely used in clinical studies.
Clinical approaches to improve left ventricular filling during
ventricular tachycardia may be valuable in stabilizing pa-
tients during diagnostic electrophysiologic procedures like
catheter endocardial mapping (11, 19). Mechanical sequelae
of ventricular tachycardia include reduction in left ventric-
ular ejection fraction and worsening of preexisting wall
motion abnormalities, or the development of new abnor-
malities (18). These observations can enhance noninvasive
approaches for differentiation of supraventricular tachy-
cardia and ventricular tachycardia (26). Phase mapping of
wall motion abnormalities and thallium perfusion imaging
are being applied to enhance current cardiac mapping tech-
niques (27). The postextrasystolic mechanical reponse to
paced ventricular depolarizations can be useful in evaluating
the extent and reversibility of myocardial injury (28).
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Figure 4. Patient 8. Left ventricular (L.V.) pressures
during normal sinus rhythm (NSR), sustained ventric-
ular tachycardia (VT) at two cycle lengths and rapid
ventricular pacing . Ventricular pacing at cycle lengths
600 to :!50 ms is compared with two ventricular tachy-
cardia cycle lengths (490 and 280 ms). See text for
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We conclude that clinical studies of systolic and diastolic
ventricular function during sustained ventricular tachycardia
are feasible and can enhance our understanding of basic
myocardial function and that further investigation is war-
ranted by our observations.
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